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TITLE 

MOTOR ROTOR AND MANUFACTURING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present inventions relates in general to a motor rotor 
and in particular to a method of manufacturing the rotor 
structure of the motor. 
Description of the Related Art 

A conventional fan is shown in Fig. 1, including a rotor 
assembly 1, a stator 2 and a frame 3. The rotor assembly 1 
includes a blade structure 11 having a hub 111 and blades 112 
disposed around the periphery of the hub 111. A metal shell 12 
and a magnet 13 are disposed on the interior side of the hub 111 
accordingly. A shaft 113 is placed in the inner center of the 
hub 111 and a washer 14 is placed on the shaft 113 . The stator 
2 includes a sleeve 21, a coil 22, an upper insulation spacer 
23, an upper pole plate 24, a lower insulation spacer 25, a lower 
pole plate 26 and a circuit board 27. The sleeve 21 is a hollow 
tube and a ball bearing 211 is disposed in the upper interior 
part of the sleeve 21. The lower portion of the sleeve 21 has 
a self -lubricating bearing 212. Several bushings are placed 
between the ball bearing 211 and the self - lubricating bearing 
212. The upper insulation spacer 23 and the upper pole plate 
24 are placed sequentially on the top of coil 22, and then 
encircling the outer periphery of the sleeve 21. The lower 
insulation spacer 25, the lower pole plate 26 and the circuit 
board 27 are also sequentially placed encircling the outer 
periphery of sleeve 21. Thus, the top surface of the lower 
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insulation spacer 25 contacts the lower end of coil 22 . The shaft 
113 of the rotor assembly 1 passes through the opening in ball 
bearing 211 and the self -lubricating bearing 212 and a c-ring 
15 is locked at the end of the shaft 113 to connect the rotor 
5 assembly 1 and the stator 2. Further, a sensor is disposed on 
the circuit board 27 for detecting and controlling the magnetic 
field of the stator 2. Finally, the bottom surface of the stator 
2 is connected to the frame 3, thereby completing the fan 
assembly. 

10 The metal shell 12, however, typically is ring-shaped and 

formed by molding. In detail, the metal is cut first, and molded 
in a die-cast. This method is costly and time consuming, and 
requires a special die for each new different design such that 
the formed die can not be shared and easily modified. 

15 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a motor 
rotor that solves the above mentioned problem. 

The present invention discloses a motor rotor adapted to 
be used in a fan, including a hub, a metal plate and a magnet. 
2 0 The metal plate has a first end and a second end and is disposed 
inside the hub. The magnet is disposed in the metal plate. 

The hub may be ring-shaped and have a flange extended toward 
the center of the hub for supporting the metal plate. 

The metal plate may further include a serrated edge for 
25 supporting the magnet. 

The metal plate may be ring-shaped, and the serrated edge 
contact an inner surface of the flange . 

At least one blade may be disposed at the exterior periphery 
of the hub. 
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The first and second ends are engaged with each other to 
form an occlusive seam to main the ring-shaped metal plate. 

The metal plate may further include salient teeth, and the 
hub may have a recess corresponding to the salient teeth to 
5 maintain the ring-shaped metal plate. 

The surface of the metal plate may have a pressure 
generating pattern for providing the stress and increasing the 
friction between the metal plate and the hub. 

The present invention further provides a method for 
10 manufacturing a motor rotor. The method includes providing a 
metal plate having a first end and a second end; connecting the 
first and second ends to shape the metal plate as a ring; placing 
the metal plate in a hub; and placing a magnet in the metal plate . 

The method may further include a step of bending the 
15 serrated edge to a predetermined angle. 

The first and second ends can be engaged together to prevent 
separation thereof after bending the metal plate. 

The first end has a protrusion and the second end has a 
recess . 

20 The first and second ends respectively have a salient tooth 

and the hub may have a recess. The salient teeth are engaged 
with the recess to maintain the ring-shaped metal plate. 

The first and second ends are engaged together to form an 
occlusive seam to main the ring-shaped metal plate. 

2 5 DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
reading the subsequent detailed description in conjunction with 
the examples and references made to the accompanying drawings, 
wherein : 
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Fig. 1 is an exploded diagram of a conventional fan; 

Fig. 2a is a schematic diagram of a motor rotor of the first 
embodiment in accordance with the present invention; 

Fig. 2b is a schematic diagram of a metal plate in 
5 accordance with the present invention; 

Fig. 2c is a flow chart of the method for manufacturing the 
motor rotor of the first embodiment; 

Fig. 3a is a schematic diagram of a motor rotor of the second 
embodiment in accordance with the present invention; 
10 Fig. 3b is a schematic diagram of a metal plate in 

accordance with the present invention; 

Fig. 3c is a flow chart of the method for manufacturing the 
motor rotor of the second embodiment; 

Fig. 4a is a schematic diagram of one type of the metal plate 
15 according to the present invention; 

Fig. 4b a is schematic diagram of another type of metal 
plate according to the present invention; 

Fig. 4c is a schematic diagram of a third type of metal plate 
according to the present invention. 

2 0 DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figs. 2a and 2b, a first embodiment of a motor 
rotor of the present invention includes a hub 41, a metal plate 
43 and a magnet 45. The metal plate 43 is disposed around the 
interior periphery of the hub 41 and the metal plate 43 has a 
25 serrated edge 431. The magnet 45 is disposed in the ring-shaped 
metal plate 43 and supported by the serrated edge 431. 

As shown in Fig. 2a, the hub 41 is ring-shaped and has a 
flange 411 extending toward the center of the hub 41 . The flange 
411 supports the ring-shaped metal plate 43, and the serrated 
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edge 431 thereof contacts an inner surface of the flange 411 
after assembly. A plurality of blades 413 are disposed 
encircling at the exterior periphery of the hub 41. In this 
embodiment, the lateral of the metal plate 43 has an occlusive 
5 seam 433 . 

A method for manufacturing and assembling the motor rotor 
of the present invention is described in the following. 

Referring to Figs. 2a, 2b and 2c, the method of 
manufacturing a motor rotor of the first embodiment includes 
10 providing a metal plate with a first end, a second end and a 
serrated edge (step SI) ; connecting the first and second ends 
to maintain ring-shaped of the metal plate (step S2) ; bending 
the serrated edge to a predetermined angle (step S3) ; placing 
the ring-shaped metal plate in a hub (step S4) ; and placing a 
15 magnet in the metal plate (step S5) . 

In step SI, the metal plate includes the first end 434, the 
second end 435 and the serrated edge 431. 

In step S2, the metal plate is molded by roller, and the 
first end 434 and the second end 43 5 are connected to form a ring. 
20 The occlusive seam 433 mentioned above is formed by connecting 
the first and second ends 434 and 435. 

In step S3, the serrated edge 431 is bent to the 
predetermined angle to form the top of the metal plate 43. 

In step S4, the metal plate 43 is disposed in the hub 41. 
2 5 The hub 41 is ring-shaped and has a flange 411 extending toward 
the center of the hub 41 . The flange 411 supports the metal plate 
43. The serrated edge 431 of the metal plate 43 contacts the 
inner surface of flange 411. In this embodiment, the metal plate 
43 has the serrated edge 431 and after bending, the serrated edge 
30 431 is perpendicular to the central axis of the hub 41 such that 
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the metal plate 43 securely connected to the hub 41 by the 
serrated edge 431. After assembly, the ring-shaped metal plate 
43 is maintained by radial force of the hub 41. 

Moreover, the first end 434 and the second end 435 are 
5 engaged together. In the embodiment, the first end 434 has a 
protrusion and the second end 435 has a recess. The protrusion 
and the recess may be connected as shown in Fig. 2a to prevent 
the movement of the metal plate along the axial direction and 
separation of the two ends of the metal plate, thus maintaining 

10 the ring shape thereof. 

Referring to Figs. 3a and 3b, a second embodiment of the 
motor rotor of the present invention includes a hub 51, a metal 
plate 53 and a magnet 55. The metal plate 53 is disposed in the 
hub 51, and the metal plate 53 has a serrated edge 531 . The magnet 

15 55 is disposed in the ring-shaped metal plate 53 and supported 
by the serrated edge 531. 

As shown in Fig. 3a, the hub 51 and the metal plate 53 are 
both ring-shaped. After bending, the serrated edge 531 is 
perpendicular to the central axis of the hub 51 such that the 

20 metal plate 53 securely connects the hub 51 by the serrated edge 
531. After assembly, the ring-shaped metal plate 53 is 
maintained by a radial force of the hub 51. 

In the embodiment, the metal plate 53 has two salient teeth 
536, and the hub has a recess 516. The salient teeth 536 are 

25 inserted into the recess 516 to maintain the ring-shaped metal 
plate 53 . 

A method for manufacturing and assembling the motor rotor 
of the second embodiment is described in the following. 

Ref erring to Figs . 3a, 3b and 3c, a method for manufacturing 
30 a motor rotor includes providing a metal plate with a first end, 
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a second end and a serrated edge (step SI) ; connecting the first 
and second ends to maintain the ring-shaped metal plate (step 

52) ; bending the serrated edge to a predetermined angle (step 

53) ; placing the ring-shaped metal plate in a hub, inserting the 
5 first and second ends into a recess (step S4 ' ) ; and placing a 

magnet in the metal plate (step S5) . 

In step SI, the metal plate includes the first end 534, the 
second end 535 and the serrated edge 531. 

In step S2 , the metal plate is molded by a roller, and the 
10 first end 534 and the second end 53 5 are connected together to 
form a ring. 

In step S3, the serrated edge 531 is bent to the 
predetermined angle to form the top of the metal plate 43. 

In step S4' , the metal plate 53 is disposed in the hub 51. 
15 The hub 51 is ring-shaped and has a recess 516. In the 
embodiment, the metal plate 53 has the serrated edge 531 and 
after bending, the serrated edge 531 is located at a plane 
perpendicular to the central axis of the hub 51 such that the 
metal plate 53 is securely connected to the hub 51 by the serrated 
20 edge 531. After assembly, the ring-shaped metal plate 53 is 
maintained by a radial force of the hub 51. 

Further, the first end 534 and the second end 535 
correspond. In the embodiment, the first and second ends 534 
and 535 are two salient teeth 536. The two teeth 536 engage with 
25 the recess 516. After assembling the salient teeth 536 and the 
recess 516, the deformation of the metal plate 53 and rotation 
thereof are prevented. 

Additionally, the occlusive seam mentioned above can take 
other forms such as seams 433 ' , 43 3 ' ' and 433 ' ' ' as shown in Figs . 
30 4a, 4b and 4c, as long as the profile of the first and second 
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ends are corresponded. After engagement, the movement of the 
metal plate along the axial direction and separation of the two 
ends can be prevented, .thus maintaining the ring-shaped metal 
plate . 

Further, a pressure generating pattern 436 may be formed 
on the surface of the metal plate as shown in Fig. 4a. The pattern 
136 provides the stress and increases the friction between the 
metal plate and the hub. 

Otherwise, after bending, the serrated edge of the metal 
plate is located at a plane perpendicular to the central axis 
of the hub such that the metal plate is securely connected to 
the hub. Namely, after bending, the serrated edge forms a flat 
surface and supports the magnet . A metal plate as shown in Figs . 
4a, 4b and 4c without a serrated edge also achieves the same 
result. 

Finally, while the invention has been described by way of 
example and in terms of the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments. On the contrary, it is intended to cover various 
modifications and similar arrangements as would be apparent to 
those skilled in the art. Therefore, the scope of the appended 
claims should be accorded the broadest interpretation so as to 
encompass all such modifications and similar arrangements. 
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